Assessment of preferential cleavage of an actively transcribed retroviral hybrid gene in murine cells by deoxyribonuclease I, bleomycin, neocarzinostatin, or ionizing radiation.
Preferential cleavage induced by bleomycin, neocarzinostatin, or ionizing radiation in a transcribed cellular gene was evaluated through comparisons with deoxyribonuclease I. The glucocorticoid-inducible LTL gene (a hybrid viral gene derived from mouse mammary tumor virus DNA) previously described [Zaret, K. S., & Yamamoto, K. R. (1984) Cell (Cambridge, Mass.) 38, 29-38] served as the specific DNA target. A Southern blot analysis was used to specifically assess cleavage of the LTL gene in nuclei isolated from cells either treated or untreated with the synthetic glucocorticoid dexamethasone. Hypersensitivity of the gene to bleomycin or neocarzinostatin, which paralleled deoxyribonuclease I hypersensitivity, was evident only in nuclei isolated from dexamethasone-treated cells. Like deoxyribonuclease I, sites of dexamethasone-inducible drug hypersensitivity were coincident with the binding region for the glucocorticoid receptor found within the regulatory sequences of the LTL gene. In contrast, no hypersensitivity to ionizing radiation was evident. Although bleomycin and neocarzinostatin showed qualitatively similar preferences for the transcribed LTL gene, quantitative evaluations of damage to total cellular DNA by filter elution showed that the relative specificity of bleomycin for the hypersensitive region was much less than that of either deoxyribonuclease I or neocarzinostatin.